Introduction
Non-thermal plasma applications for pollution control such as de-NOx process have been studyed in various places. To improve the NO removal performance by silent discharge, we studied the influence of the changes of physical parameters of micro discharge, such as current density in the micro discharge channel, radius and pulse duration of one micro discharge. The influence of gas flow was also discussed in this paper.
Analitical Model and Objectives of Investigation

Calculation of NO Removal Performance by a Static Gas Model
It is well known that barrier discharge consists of many filamentary micro discharges. In order to analyze the NO removal process, we assumed that the pulse micro discharges occur repeatedly at the same location in static gas and that the chemical reactions induced by micro discharge forms many radicals, which react with pollutants and by-products. As for chemical reaction, 24 spices and 152 radical and 9 electron impact reactions were taken into account. The diffusion of species in radial direction was calculated simultaniously.
Using this calculation model, the influences of discharge parameters such as current density, discharge channel radius and pulse duration of the one micro discharge on NO removal performance were investigated. Gas components and their concentrations for this model were N 2 (78%):O 2 (15%):H 2 O(0%) : NO(200ppm) .
Calculation of NO Removal Performace by a Gas Flow Model
A two dimensional model was developed to study the influence of the gas flow. In the calculation, the point of the discharge channel were moved from moment to moment in static gas flow. In this study, two cases were discussed. The first case was that channel of a pulse micro discharge was moved only one direction, and the second one was that it was moved in random directions. Gas components and their concentrations were N 2 (78%):O 2 (15%):H 2 O(5%): NO(200ppm) .
3. Results Figure 1 shows that how NO removal efficiency changes with the changing current density in a micro discharge channel. Standard value of current density is 1000A/cm 2 .This result shows that the micro discharges with lower current density improves NO removal performance.
The results that we obtained by studying the influence of parametars of micro discharge are lower current density, smaller discharge radius and shorter discharge duration improve NO removal efficiency. It was also found that if the discharge energy in one micro discharge is made lower, the number of micro discharges in discharge devise increases considerably. From these results, we think that the glow like discharge might be more effective than the streamer like discharge mode.
Repeated discahrges at the same position are not effective on NO removal performance. Table 1 . shows influence of the discharge occurrence location. In the case of fixed location, the NO removal efficieiency is small. On the other hand, if the location moves in radom directions, NO removal efficiency becomes about 4-times higher than that for the fiexd location. It means that if we can fix the location of micro discharges in high speed gas flow, we can increase the NO removal efficiency. The reason is that both the NO forming reaction from NO 2 and ozone dissociation decrease due to the relative movement of micro discharge. To improve the NO removal performance in silent discharge process, we investigated the influence of the physical parameters such as current density, channel radius and pulse duration of the one micro discharge under the constant reduced electric field strength. And influence of the micro discharges occurrence locations were also discussed. In order to analyze the NO removal process, we assumed that the pulse micro discharges occur repeatedly at the same location in static gas and that the chemical reactions induced by micro discharge forms many radicals, which react with pollutants and by-products. The conclusions we obtained are that lower current density, smaller discharge radius and shorter discharge duration improve NO removal efficiency.
These results also mean that the lower discharge energy of the one micro discharge and the larger number of parallel micro discharges increase the NO removal performance. Therefore, to make the area of one micro discharge small is a desirable way to improve the NO removal performance. So we think that the glow like discharge might be more effective than the streamer like discharge mode. Next, using the two-dimensional model, which considered the influence of gas flow, we obtained a conclusion that the repeated micro discharges at different positions are very effective to increase the De-NOx performance. The reason is that the reaction of NO 2 +O→NO+O 2 and ozone dissociation reactions are suppressed by the movement of the location of micro discharges. Table 2 . Description of various physical parameters. 表 1 マイクロ放電の基本的特性 (10) 図 9 放電継続時間が NO 濃度分布に与える影響 Fig. 9 . Change of NO distribution by the difference of micro-discharge pulse duration.
表 5 放電柱半径と他物理量の変化 
